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Clinical Article 



Clinical Characteristics of Peroneal Nerve Palsy 
by Posture 

Jeong Keun Yu, M.D., Jin Seo Yang, M.D., Suk-Hyung Kang, M.D., Ph.D., Yong-Jun Cho, M.D., Ph.D. 

Department of Neurosurgery, Chuncheon Sacred Heart Hospital, Hallym University Medical Center, Hallym University College of Medicine, 
Chuncheon, Korea 

Objective : Posture induced common peroneal nerve (CPN) palsy is usually produced during the prolonged squatting or habitual leg crossing while 
seated, especially in Asian culture and is manifested by the onset of foot drop. Because of its similarity to discogenic foot drop, patients may be di- 
agnosed with a lumbar disc disorder, and in some patients, surgeons may perform unnecessary examinations and even spine surgery. The purpose 
of our study is to establish the clinical characteristics and diagnostic assessment of posture induced CPN palsy. 

Methods : From June 2008 to June 2012, a retrospective study was performed on 26 patients diagnosed with peroneal nerve palsy in neurophysi- 
ologic study among patients experiencing foot drop after maintaining a certain posture for a long time. 

Results : The inducing postures were squatting (14 patients), sitting cross-legged (6 patients), lying down (4 patients), walking and driving. The 
mean prolonged neural injury time was 1 24.2 minutes. The most common clinical presentation was foot drop and the most affected sensory area 
was dorsum of the foot with tingling sensation (14 patients), numbness (8 patients), and burning sensation (4 patients). The clinical improvement 
began after a mean 6 weeks, which is not related to neural injury times. Electrophysiology evaluation was performed after 2 weeks later and 
showed delayed CPN nerve conduction study (NCS) in 24 patients and deep peroneal nerve in 2 patients. 

Conclusion : We suggest that an awareness of these clinical characteristics and diagnostic assessment methods may help clinicians make a diag- 
nosis of posture induced CPN palsy and preclude unnecessary studies or inappropriate treatment in foot drop patients. 

Key Words : Peroneal nerve ■ Foot drop ■ Entrapment syndrome • Radiculopathy 



INTRODUCTION 

Foot drop may develop with various clinical conditions. It can 
be caused by posture induced common peroneal nerve (CPN) 
palsy, a kind of peripheral nerve entrapment syndrome com- 
mon in Asian culture as a result of sitting preferences. Peroneal 
nerve innervates muscle groups related to ankle motion while 
walking, and patients have difficulties in normal gait if injured. 
As the clinical symptoms presented by peroneal nerve palsy are 
similar to that of discogenic foot drop, it is easy to misdiagnose, 
and may occasionally lead to unnecessary evaluations and treat- 
ments. Although several studies concerning peroneal nerve in- 
jury related with surgery, trauma, and tumor have been report- 
ed 3 ', it is difficult to find clinical reports on posture induced 
peroneal nerve palsy, which is common in Asian culture. This 



study will explain the clinical characteristics of peroneal nerve 
palsy patients developed after maintaining a certain posture for 
a long time and will stipulate several important differentiation 
points for making a diagnosis in review of the literature. 

MATERIALS AND METHODS 

From June 2008 to June 2012, a retrospective study examined 
the records of 35 patients diagnosed with peroneal nerve palsy 
in neurophysiologic study among patients experiencing foot 
drop after maintaining a certain posture for a long time. The in- 
formation on individual clinical characters, such as motor and 
sensory presentations, related postures, period and pattern of 
clinical improvement, muscle strength assessments, such as an- 
kle dorsiflexion (AKDF), big toe dorsiflexion (BTDF), and ankle 
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eversion, were retrieved from medical records with a follow-up 
period of a rninimum of 3 months to 36 months. Nine patients 
were excluded due to improper medical records; as such, 26 pa- 
tients were enrolled in this study. 

This study was confirmed with Hallym University Institu- 
tional Review Board, #2012-71. 

RESULTS 

A summary of the entire series of patients is in Table 1. There 
were 16 males (61%) and 10 females (39%). The median age at 
diagnosis was 54 years (range, 22-76 years). Affected legs were 
on the right leg for 1 1 patients, left 14 patients and bilateral legs 
for 1 patient. 

Posture and neural injured time 

The inducing postures were squatting (14 patients), sitting 
cross-legged (6 patients), lying down (4 patients), walking for 4 
hours (1 patient) and driving for 2 hours (1 patient). The pero- 
neal nerve was affected by maintaining the same posture for an 
average of 124.2 minutes. 



Clinical symptoms 

All patients visited the hospital for foot drop, but sensory def- 
icit was observed in the dorsum of the foot, lateral side of the 
affected leg through physical examination. Except for 4 patients 
that slept in a drunken state, 22 patients preferentially experi- 
enced sensory disturbance (tingling sensation 63%, numbness 
27%, burning sensation 10%) in the affected leg, while main- 
taining the same posture before experiencing a foot drop. Al- 
though these areas were related with sensory dermatome in- 
nervated by CPN or its branches, the affected areas complained 
by 14 patients (53%) included in the knee or the lower part of 
the thigh. 

The muscle tones of AKDF, BTDF, and foot eversion were 
evaluated using medical research council (MRC) scale for mus- 
cle strength and the mean MRC grade 3/5 on AKDF and BTDF, 
2/5 on foot eversion were observed. Eleven patients (42%) were 
rated at MRC grade below 2. 

Neurophysiology study 

This neurophysiologic study occurred after 2 weeks. Delayed 
sensory conduction velocity of CPN was observed in 24 patients, 



Table 1 . Summary of 26 patients with peroneal nerve palsy by posture 





Age 
(F) 




Affected 
leg 






Time 
(minutes) 


Foot 
eversion 


MRC scales 


Refered 
pain 




Neurophysiologic results 


No. 


Sex 


Posture 




AKDF 


BTDF 


Improvement 
(weeks) 


Sensory 
abnormality 


Motor NCV 
(m/sec) 


1 


60 


M 


Both 


Squat 




180 


1 


1 


1 


Y 


6 


CPN 


45.0/49.2 


2 


63 


M 


Left 


Squat 




120 


2 


2 


2 


Y 


3 


CPN+poly 


38.0 


3 


20 


M 


Left 


Walking 




240 


2 


2 


3 


Y 


4 


CPN 


43.8 


4 


56 


F 


Left 


Squat 




90 


3 


4 


4 


N 


4 


CPN 


44.6 


5 


37 


F 


Right 


Squat 




90 


3 


3 


3 


Y 


4 


CPN+rad 


39.7 


6 


76 


F 


Left 


Squat 




150 


3 


4 


3 


N 


4 


CPN 


41.5 


7 


22 


F 


Left 


Squat 




90 


3 


5 


5 


N 


6 


CPN 


43.2 


8 


41 


M 


Left 


Sleeping 




180 


3 


3 


3 


Y 


4 


CPN 


41.3 


9 


71 


F 


Left 


Squat 




90 


1 


2 


2 


N 


5 


CPN 


42.1 


10 


71 


F 


Right 


Squat 




60 


1 


2 


2 


N 


12 


CPN 


41.1 


11 


61 


F 


Right 


Squat 




30 


1 


2 


2 


Y 


4 


CPN+rad 


43.2 


12 


70 


M 


Left 


Cross-legj 




240 


4 


2 


3 


Y 


4 


Deep+poly 


35.1 


13 


52 


M 


Left 


Sleeping 




90 


2 


2 


2 


N 


6 


CPN 


39.1 


14 


70 


M 


Right 


Squat 




180 


3 


3 


3 


N 


6 


CPN 


45.7 


15 


51 


M 


Right 


Squat 




120 


4 


3 


4 


Y 


5 


CPN+rad 


29.2 


16 


49 


M 


Left 


Sleeping 




180 


2 


3 


3 


Y 


3 


CPN+rad 


48.9 


17 


53 


F 


Right 


Squat 




90 


3 


3 


3 


Y 


6 


CPN+rad 


32.5 


18 


43 


M 


Right 


Squat 




90 


2 


3 


3 


N 


4 


CPN 


41.9 


19 


50 


M 


Left 


Sleeping 




120 


1 


1 


4 


N 


4 


CPN 


41.5 


20 


75 


M 


Left 


Squat 




200 


2 


1 


3 


N 


4 


CPN 


42.0 


21 


45 


M 


Left 


Cross-legj 


>ed 


90 


3 


3 


3 


Y 


4 


CPN 


47.1 


22 


68 


F 


Right 


Cross-legj 


>ed 


90 


3 


4 


4 


N 


12 


CPN 


42.8 


23 


44 


M 


Left 


Cross-legj 


>ed 


120 


2 


4 


4 


N 


2 


CPN 


43.6 


24 


47 


F 


Right 


Cross-legj 


;ed 


90 


3 


3 


3 


Y 


12 


CPN+poly 


37.0 


25 


52 


M 


Right 


Driving 




120 


3 


4 


4 


Y 


12 


CPN 


43.1 


26 


55 


M 


Left 


Cross-legj 


;ed 


90 


4 


2 


2 


Y 


4 


Deep 


20.5 



MRC : medical research council, AKDF : ankle dorsiflexion, BTDF : big toe dorsiflexion, NCV : nerve conduction velocity, CPN : common peroneal nerve 
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deep peroneal nerve in 2 patients. Five patients also showed L5 
radiculopathy, and 3 patients showed polyneuropathy. The mean 
motor conduction velocities of affected CPN were 41.13 (m/sec) 
on the right side and 42.26 (m/sec) on the left side (normal refer- 
ence : 33-53 m/sec). Only one patient was observed with a severe 
delayed motor conduction velocity 20.50 (m/sec). 

Clinical improvement 

Clinical improvement started with diminishing sensory distur- 
bance and then motor weakness was also recovered. Clinical im- 
provement took 6 weeks on average. Sixteen patients showed 
clinical improvement within 4 weeks, 6 patients during 4 to 6 
weeks, and 4 patients improved late, after 12 weeks. When exam- 
ined at 12 months, 20 patients had fully recovered, whereas 6 pa- 
tients still had motor deficit and sensory disturbance. The peri- 
od of clinical improvement was not related to the time in which 
patients maintained a posture that affected peroneal nerve. 

DISCUSSION 

Posture induced CPN palsy is a nerve entrapment syndrome 
presented as a foot drop after maintaining certain positions, 
such as squatting, kneeling or habitual leg crossing while seated 
in Asian culture. As unique cultural specificity, the previous re- 
ports about CPN palsy have been restricted to mechanical di- 
rect injuries, like as laceration, fracture, and surgery, and there 
are few reports on the etiology or clinical characteristics of pos- 
ture induced CPN palsy. 

Patient history and neurological examination area are the most 
important initial clinical approach to reach a diagnosis of sus- 
pected peroneal neuropathy. Hematologic and metabolic con- 
dition studies may give some clue regarding the risk factors like 
diabetes mellitus, hyperthyroidism, polyarteritis nodosa, and 
alcoholic polyneuropathy. 

Although an accurate misdiagnosis rate has not been report- 
ed, Baima has reported that ankle inversion by tibialis posterior 
muscle showed ankle dorsiflexion, making it difficult to dis- 
criminate from foot drop caused by peroneal nerve palsy 3 '. In 
this study, 5 out of 26 patients received a lumbar MRI examina- 
tion. The examination was performed not because of difficulties 
in diagnosis, but to check the possibility of acute herniated 
lumbar disc as these patients were treated with radiculopathy 
prior to foot drop. 

There are several clinical pitfalls that make differentiation from 
discogenic foot drop difficult. First, in their first visit patients 
that experienced back pain and paresthesia of the affected lower 
extremity in the past explained that they were treated for herni- 
ated lumbar disc and had visited the hospital once again due to 
worsened herniated lumbar disc symptoms. This prevented cli- 
nicians from having enough time to conduct history taking and 
make an accurate diagnosis, leading to inappropriate evaluations 
and unnecessary treatments. Second, as the referred pain by 
CPN can be formed from the knee and the lateral thigh to the 



dorsum of the foot, patients can describe referred pain as radic- 
ulopathy flowed from the above and complain of paresthesia 
and sensory deficit. Clinicians accustomed to referred pain relat- 
ed to discogenic radiculopathy can mistake the symptoms for 
herniated lumbar disc. Third, in some clinical aspects, complete 
palsy of CPN caused by direct injury can be seen as the only foot 
drop that is not always accompanied by sensory disturbance and 
can easily be diagnosed. However, in cases of posture induced 
CPN palsy with sensory deficit, caused by ischemia due to com- 
pression or stretching after maintaining posture 812 ', Humphreys 
et al. 6) reported that sensory disturbances were identified in 92% 
on CPN palsy patients, incomplete information that CPN is a 
pure motor nerve that may lead to misdiagnosis. 

The problem in our patients developed with sensory distur- 
bance in the affected legs before foot drop, except for the four 
drunken patients with deep sleep. Sensory deficit was recovered 
after 3 weeks and muscle strength was gradually improved af- 
terward. Thus, sensory neurologic change should be checked 
from the onset time to the end of treatment, and the first symp- 
tom of sensory disturbance is not implicated only as a disco- 
genic radiculopathy. 

Although studies of clinical characteristics or physical exami- 
nations may be helpful for determining posture induced CPN 
palsy, they have not been reported, and several reports will be 
reviewed in relation to this study. 

As the gluteus muscle is mostly innervated by the lumbosacral 
plexus, assessment of hip abductor muscle strength in foot drop 
patients is useful in differentiating CPN palsy and lumbar radicu- 
lopathy, with 85.7% sensitivity and 96.4% specificity 7 '. The author 
also believes that as ankle foot motion is variable or patients are 
not accustomed to specific ankle motions, such as ankle inver- 
sion or eversion, it is useful to evaluate the strength of muscles 
that CPN does not innervate. A diminished hip abductor muscle 
tone can be simultaneously observed in patients with lumbar disc 
herniation that can induce a foot drop. A similar method tests 
non-evoked pain in straight leg raising test of the affected leg, 
meaning the possibility of discogenic foot drop is low. 

Tinel's sign is an examination to detect an injured nerve by 
tapping over the fibro-osseous tunnel to induce a sensory dis- 
turbance along distribution of the nerve. It can apply to posture 
induced CPN palsy. Anatomically, the peroneal nerves superfi- 
cially pass from the fibula neck 3,9 '. If the CPNs are entrapped or 
irritated, tapping over the fibro-osseous tunnel will trigger pain 
or sensory presentation in peroneal nerve distribution. As with 
other entrapment syndromes, Tinel's sign is helpful to diagnose 
CPN palsy 6 '. 

Although understanding the clinical characteristics men- 
tioned above helps differentiate discogenic foot drop and CPN 
palsy, the most important part of a diagnosis is careful, com- 
plete history taking and gathering information on symptoms 
after maintaining a certain posture or engaging in certain activ- 
ities. Also, it is important to inspect trauma history and check 
bruising or skin changes, such as ulcer or inflammation in the 
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affected legs of patients. 

Neurophysiologic evaluations can decide confirm diagnosis, 
establish the site of injury, assess the nerve damage, predict the 
prognosis 8,10,121 . 

In most cases of peroneal nerve palsy induced by posture, the 
nerve injury type is neuropraxia by Sunderland's classification 
system. Hence, although a peroneal motor nerve conduction 
study (NCS) should be performed first, recording from the ex- 
tensor digitorum brevis (EDB) muscle, the superficial peroneal 
sensory nerve action potential (SNAP) is important to help dif- 
ferentiate L5 radiculopathy. The abnormality of SNAP implies 
that the lesion is distal to the dorsal root ganglion. 

In case of demyelination, the related axon remains intact and 
remyelination usually occurs over several weeks. However, re- 
covery from the axonal injury requires many months or may be 
incomplete 8 '. This study found symptoms improved within 4 
weeks for 61% of our patients and after 12 weeks for 16%. Ac- 
cording to Aprile et al. 2) , good recovery was achieved from 3-18 
months for 36 peroneal nerve palsy patients, excluding 2 chron- 
ic alcoholics. In another study that classified 34 patients into 4 
groups according to motor nerve conduction velocity results 4 ', 
all 13 patients over 30 m/sec velocity by the initial neurophysio- 
logic study achieved good recovery for over a year, whereas most 
of the patients below 30 m/sec were improved to moderate or 
poor recovery with gait discomfort. 

Generally, medications without surgical decompression are pri- 
mary treatment methods, since most patients experience sponta- 
neous recovery within 3 months. However, not all patients have 
clinical improvements spontaneously, and some patients have 
permanent walking disability In practice, posture induced CPN 
palsy patients tend to undergo passive treatments and waiting 
by clinicians due to a benign prognosis. 

In another clinical study 4 ', 2 out of 14 patients (14%) were in 
the poor recovery group, and in this study, 4 patients (15%) have 
difficulty in walking at 2 years follow-up. For this reason, close 
observation for detecting clinical recovery is important, and 
more favorable results will be experienced by patients through 
regular neurophysiologic study and peroneal distribution MRC 
grade check up to perform surgical decompression 1 ' 5,11 '. 



A study on the clinical outcomes after fibrous-osseous tunnel 
decompression found that if clinical improvement is not achieved 
within 12 months, early decompression surgery will bring im- 
proved muscle strength and good prognosis in sensory recov- 
ery. Improved motor strength was reported in 74%, with an odds 
ratio at 14.7 (95% CI, 1.4-133.5), although the sample group only 
consisted of 22 patients. Sensory improvement was reported in 
68% and complete sensory improvement was achieved in 47% n) . 
As mentioned earlier, changes in clinical symptoms and im- 
provement of neurophysiologic study are important in deter- 
mining the prognosis of patients. In another surgical outcome 
study 6 ', the author performed CPN decompressions for 51 CPN 
palsy patients by trauma, previous surgery, no identifiable causes 
irrelevant to clinical injured period. Postoperatively, 85% pa- 
tients had motor improvement (p<0.01) and 48% patients had 
sensory improvement (p<0.01) with 61% pain relief. In addi- 
tion, there were no patients with motor and sensory function 
downgraded after surgery. 

We suggest that although observation is the primary treat- 
ment method, as full recovery is always not achieved at follow 
up six months or later, it is necessary to consider the surgical 
treatments by repeated neurophysiologic evaluation at the reg- 
ular interval 3 '. There were no prospective or retrospective stud- 
ies on clinical results from early CPN decompression in only 
posture induced CPN palsy groups. Therefore, a clinical study 
on surgical outcome must be conducted. 

In another surgical outcome study 6 ', the author performed 
CPN decompressions for 51 CPN palsy patients by trauma, 
previous surgery, no identifiable causes irrelevant to clinical in- 
jured period. Postoperatively, 85% patients had motor improve- 
ment (p<0.01) and 48% patients had sensory improvement 
(p<0.01) with 61% pain relief. 

Reduced muscle strength makes it impossible to maintain 
normal walking balance, and patients can maintain normal gait- 
ing posture by wearing an ankle foot orthosis (AFO) to prevent 
passive foot plantar flexion and contraction of the ankle joint. 
Therefore, a clinician might recommend this brace for foot drop 
patients as early as possible. Recently, the peroneal nerve stimu- 
lator was developed in foot drop patients to be clinically used to 



Table 2. The eight clinical characteristics and diagnostic assessments of posture induced peroneal nerve palsy were summarized 



Posture 

Electrophysiology 
Referred pain 
Onset 

Negative straight leg raising test 
Eversion of ankle weakness 

Abductor of hip muscle tone spared 
Localized Tinel's sign 



Explanation 

Related postures such as squat, habitual cross-legged, kneeling and etc. We can take induced postures 
by sufficient history taking. 

It is very useful to confirm diagnosis, to establish the site of injury, to predict the prognosis. 
Pains on knee area and lower part of lateral thigh were involved. 
Sensory disturbance begins first and then motor weakness presented. 
Peroneal nerve can not affect straight leg raising test on affected leg. 

Superior peroneal nerve innervates peroneus longus and peroneus brevis muscles. If CPN injured, 
eversion of ankle movement diminished. 

Gluteus muscle innervated by L2 to SI lumbar plexus. 

Tapping on fibular neck over the course of CPN to evoke pain. 



CPN : common peroneal nerve 
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stimulate and contract muscles innervated by peroneal nerves 
according to the walking posture of patients 13 '. However, while 
this device is effective in cases of preserved peroneal nerve 
function, such as stroke or spinal cord injury, it is ineffective in 
patients with damaged peroneal nerve function. 

CONCLUSION 

Posture induced peroneal nerve palsy is an entrapment syn- 
drome that is encountered in the seating habits of the Asian 
culture. We suggest that awareness of this clinical characteristics 
and diagnostic assessment methods (Table 2) may help clini- 
cians make a diagnosis of posture induced CPN palsy and pre- 
clude unnecessary studies or inappropriate treatment in foot 
drop patients. 
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